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(54) A method and system for page composition of digital medical Images 



(57) A method for auto mali cally composing digital 
medical images com prising; providing a plurality oT dig- 
ital medical images; providing Image exam information 
for each said digital medical image; performing expo- 
sure field detection processing on each said digital med- 
ical image to determine size and location of each expo- 
sure field In oach said digital medical image; performing 
exposure field extraction processing for each said digital 



medical image using said size end said location or each 
said exposure field to produce an exposure ticta sub- 
image for each said exposure field; using said image 
exam information to determine the placement location 
of each said exposure field sub-Imago by applying pre- 
defined imago placement rules; and creating a com- 
posed digital medical image by combining each said ex- 
posure field suD-image ucing said placement location or 
each said exposure field sub-Image. 
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Description 

[0001] This invention relates In general to digrral med- 
ical imaging, and in particular to the page layout of mul- 
tiple digital medical images Tor display on a softcopy s 
viewing station or for printing to Tilm. 
[0002] Multiple medical images ana frequently viewed 
at Lhc oomc Lime cither on a single piece of film or on a 
single diagnostic monitor. There are three primary rea- 
sons for this viewing protocol. First, In screen/film radl- 10 
ography and computed radiography (CR) a single radi- 
ographic plate may be exposed multiple Limes wilh dif- 
ferent projections of the anatomy. For example, an an- 
terior posterior (AP) view of the hand and a lateral view 
of the hand may be positioned on the same plate. This *^ 
consorvps film and logically groups the individual com- 
ponents of the exam. Second, as with computed tom- 
ography and magnetic resonance Imaging, many small- 
er Images or slices are acquired during one exam and 
viewed in a multi-up configuration. Third, multiple (mag- 20 
ea may wish Lo be composed on a single page to again 
logically group the exams. With the emerging technolo- 
gy of direct digital radiograph (DR), the ability to acquire 
a multiple exposure exam as in screen/mm or cr win 
be lost. This is because each DR exposure is stored as 25 
an entire image, even though only a portion of the Im- 
aging fiisio may actually be exposed. So for the case of 
the AP and lateral view of the hand, there will be two 
separate Images Instead of one multiple exposure im- 
age toaay. This win remove the logical grouping oT ex- 30 
ams ana unnecessarily increase Tilm utilization. 
Through digital image processing, these separate ex- 
ams may betaken together and composed onto a single 
image. Further, tho enhancement of the Individual Im- 
ages can also be modified during the page composition $9 
process. There Is a need to automate the composition 
or medical images on a page Tor soncopy display or Tilm 
printing and allow modification of the processing paranrv 
cters on Lhc individual images. 

[0003] The following four display approaches are rel- *o 

evant here: (1) hanging protocols, (2) page layout sys- 
tems, (3) medical imaging print standards, and W au- 
tomatic detection ot exposure Tieids. 

(1 ) Current diagnostic viewing workstations typical- ** 
fy consist of multiple Image display monitors and 
present one imago per monitor. Tho Imago slzo Is 
frequently re-scaled to fit the allocated viewing area 
or the image is displayed at 1 : 1 magnification with 
the Image centered. This functionality removes the *o 
ability to logically group separately acquired Images 
togothor on one monitor. More advanced worksta- 
tions use hanging protocols with information from 
es*n image such as modality, body part and proce- 
dure to compose multiple images per monitor. An ss 
example of a workstation tnat incorporates nanging 
protocols is Auto RAD NT4.0 (Gexam-lcon, a Kodak 
Company, Fremont, CA). Again, the images are dla- 



playedelth r scaled to fit or at 1 :1 magnification with 

the image centered in each image window. The 
problem with Lhis approach is lhat the images are 
scalod to fit, the image size may potentially be vory 
small if only a small portion of the plate is exposed. 
IT the 1 ;1 centering approach Is used, the region of 
the exposure on the plate may not be centered and 
therefore, may cause the actual exposure field to 
be outside tho display area allocated on tho monitor 
and subsequently only display a portion of the ex- 
posure field. 

(2) In U.S. Patent 5734.915. inventor Roewer, is- 
sued Marcn 31, 1998, a method is oisciosca Tor 
composing digital medical images. Multiple images 
are automatically presented on a single display, us- 
ing a window For each image, however, this inven- 
tion does not Include the additional steps of per- 
forming exposure field detection and exposure field 
extraction Tram tnc inpui images. Therefore, manu- 
al adjustment may be necessary Tor highly collimat- 
ad exposure fields. Likewise, the commercial print 
composition software MasterPage {Trartement 
Syntheee Image. Champs Sur Marne. France) au- 
tomatically positions multiple images on a com- 
posed page. Again, the automatic detection of ex- 
posure fields is not performed, alLhough manual po- 
sitioning and cropping Is enabled. 

{3) Digital Imaging and Communications in Modi- 
cine (DICOM) is the de facto standard for digital 
medical image transfer. The print portion of the 
standard specifies methods Tor placing multiple im- 
ages on a page by a process commonly known as 
multi-format print. In using this protocol, the print us- 
er specifies the number of images and Ih© format 
to bo printed. For example, four Images may be 
printed on one page by specifying STANDARDV2.2, 
wnicn win create tour cquaJ size image boxes in a 
two column by two row format. Then, each of the 

four images in the image boxes are specified. The 
images placed in the image boxes are either spec- 
ified as scaled to fit, displayed at 1 ;1 magnification 
or at a requested physical image size. So. the same 
issues exist m tnis case as witn image display on 
workstations. If the images are scalea to fit, the im- 
age size may potentially be very small, If only a 
small portion of the plate is exposed; if the 1:1 or 
requested image size approach is used, Lhe region 
of the exposure on the plate may not be centered 
and therefore, may cause the actual exposure field 
to Dc outside tnc image Box area ailocaicd on the 
film. The area outside the image box is cither omit- 
ted from printing, or in some cases, lhc print job may 

fall. The image store portion of DICOM allows Im- 
age transfer to an image viewing workstation or dig- 
ital archive. The most recently adopted portion of 
the standard dealing witn digital x-ray, tnc dx iod, 
requires lhal only one exposure field De present per 
Image, This specifically removes the ability to group 
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multiple exposure fields in one image. It is then as- 
sumed mat The display workstation may group the 
images, as desired, for display. It is specifically not- 
ed that operator Intervention Lo assure the appro- 
priate exposure field separation may be used. This 
invention simplifies this process by automatically 
detecting and separating the exposure f ialds. 
(4) Many inventions address the problem or seg- 
menting exposure fields from a digital radiograph. 

These include: U.S. Patent 5,651 ,042, inventor Dg- 
waelc, Iccucd July 22, 1997; U.S. Patent 5,764,791 , 
inventor Hare, issued June s, isss; U.S. Patent 
5,732,140, inventor Kido, et el., Issued March 24, 
1998; and U.S. Patent application 09/015,656 in- 
ventor Wang et al.. filed January 29, 1995. Ail of 

thosa inventions dascribo morhodr; for detecting 
and segmenting exposure fields in a digital radio- 
graph. None of these Inventions, however, address 
the problem of using the segmentation results from 
multiple images to compose a new medical image. 

[0004] According to the present invention, the draw- 
backs described above arc eliminated. 
[0005] According to a feature of the present Invention, 
there is provided a method for automatically composing 
digital medical images comprising: 

providing a plurality of digital medical Images; 
providing image exam information for each said dig- 
ital medical image; 

performing exposure field detection process- 
ing on each said digital medical image to determine 
si7Q and locarion or eacn exposure field in each said 
flight medical image; 

performing exposure field extraction process- 
ing for each said digital medical Image using said 
slzo and said location of oach said exposure field 
to produce «n exposure Field sub-image for each 

said exposure field; 

using said image exam information to deter- 
mine the placement location of each said exposure 
flold sub-Image by applying pre-dcflncd Imago 
placement rules; and 

creating a composed digital medical image by com- 
bining each said exposure field sub-image using 
said placement location of each said exposure field 
sub-image. 

[0006] The invention has the following advantages. 

1 . The composition of medlcaJ Images on a page for 

sortcopy display or film pnntlng is automated and 

modification of the processing parameters on the 

Individual Imagea la allowed. 

8. Exposure ficldc arc automatically detected and 

separated. 

3. Multiple images arc automatically presented for 
display while conserving hardcopy/softcopy view- 



ing space. 

a. images are presented Tor display using a logical 

grouping of oxams. 

s [0007] Fig. 1 Is a block diagram of the automatic page 
composition processing. 

[000 S] Fig. 2 is a block diagram of the hanging proto- 
col algorithm, 

[0009] Fig. 3 Is an example or two input images and 

10 the subsequent composed medical image. 

[0010] Fig. 4 is a block diagram of a digital medical 
Image acquisition system. 

[001 1] Fig. 5 Is a blockdlagram of a digital Image proc- 
essor for carrying out the method of the present im/en- 
lion. 

[001 X] The method of the proKont Invention Is de- 
scribed below as a scries of operations performed on a 
digital image, such as a digital radiographic image of a 
body part. The digital Image can be formed by the digital 

20 image acquisition system of Pig. 4. As shown, x-ray 
source 400 projects x-rays Lnrougn oojeel 402 (such as 
a body part extremity, e.g., hand or foot) 10 Image ac- 
quisition system 404. The image acquisition system can 
be, for example, (1 ) a standard x-ray screen/film com- 

so binalion which produces an x-ray film image which is 
processed chemically or thermally and the processed 
film digitized by a scanner/digitizer 406: (2) a computed 
radiography system where a latent x-ray image is 
formed in a storage phosphor 4fM and a corresponding 

30 digital image i2 produced by reading out the storage 
phosphor by a Cfl reader 406; (3) a diagnostic scanner 
(such as MRi, CT, US, PET) produces an electronic X- 

ray image which is digitized; and (a) a direct digrtai ac- 
quisition system typically consisting of a phosphor 

95 based scintillating screen coupled to an imager (CCD, 
MOS) through a Ions or fiber optic system, 
[0013] The digital Image Is processed In Image proc- 
essor 40S, according to the method of the present In- 
vention. Image processor 4Q8 can take the form of a dig- 

40 ixal computer, such as illustrated in Fig. 5. in such case, 

one or more of the steps of said method can be carried 
out using ooftware routines, image processor aoe can 
also Include hardware or firmware for carrying out one 
or more of said method steps. Thus, the stops of the 
45 method of the invention can be carried out using soft- 
ware, firmware, and hardware, either alone or in any 

preferable combination. 

[0014] As shown in Fig. 5, a digital computer 500 in- 
cludes a momory 51 0 for storing digital images, appli- 
5(3 cation programs, operating system, etc. Memory 510 
can Include mass memory (such as a hard magnerlc 
aisc or CD ROM), and fast memory (such as RAM), 
computer 500 also includes input aevice 512 rsucn as 
a keyboard, mouse, touch screen), display 514 (CRT 

ss monitor, LCD), control processing unit S1 6 (microproc- 
essor), output device 518 (thermal printer, dot matrix 
printer, lasor printer, ink Jet printer). Components 510, 
512, 514, 516, 518 arc connected together by control/ 
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data bus 520, Computer 500 can Include* 3 transportable 
storage medium drivo 522 for reading from and/or writ- 
ing lo transportable sLomoe media 524. such as a floppy 
magnetic disk or wnteable optical compact disk (CD). 
[0015] As used in this application, computer readable 
storage medium can Include, specifically, memory 510 
and Iran s portable storage medium 524, More generally, 
computer storage medium may comprise, for example, 
magnetic storage media, such as magnetic aisK (naro 
drive, floppy disk) or magnetic tape; optical storage me- 
dia, sucn as optical disk, optical tape, or machine read- 
able bar code; solid state electronic storage devices, 
such as random access memory (RAM), read only mem- 
ory (ROM); or any other physical device or medium 
wnich can be employed to store a computer program. 
[0016] Fig. 1 describes tne processing now of the 
present invention. For this description, consider that N 
digital medical images will be composed on a page. Tho 
N images are represented in Figure 1 by: Digital Medical 
image l-ioi, Digital Medical Image 2-103 and Digital 
Medical image N-105. in addition, exam Information is 
proviaea for each digital medical image. Tne exam in- 
formation includes Items such as the acquisition modal- 
ity, the body part, procedure, etc. This information is rep- 
resented in Figure i by: image 1 Exam Information 102, 
Image 2 Exam Information 104 and Image N Exam In- 
formation 106. 

[0017] The Tirsr processing to be performed is to de- 
termine khc location of the exposure field in each image. 

Thb processing determines the foreground area of the 
image, which is the area of no direct exposure due to x- 
ray COlllmatlon during the acquisition process. The pre- 
ferred embodiment of the exposure field detection 
processing Is Disclosed by Wanrx etai,, U.S. Patent Ap- 
plication 09/013,630, filed on January 2d, 1998. Cou- 
pled with the detection is exposure field extraction which 
creates a now sub-image from the original digital med- 
ical image which has the foreground removed and con- 
tains only the image data contained in the actual expo- 
sure ricia This is represented for each digital medical 
Image as follows. Exposure Field Detection 107 Is per- 
formed on Digital Medical Image 1-1 01 . Then Exposure 
Field Extraction 110 is performed using the results from 
Exposure Field Detection 107. Likewise, Exposure Field 
Detection 108 Is performed on Digital Medical Imago 
2-1 03. Then Exposure Field Extraction in is performed 
using the results rrom exposure Field Detection 1qb. 
Likewise, Exposure Field Detection 1 09 Is performed on 
Digital Medical Image N 105. Then Exposure Field Ex- 
traction 112 is performed using the results from Expo- 
sure Field Detection 1 09. Likewise exposure field detec- 
tion is performed on digital medical images 3 — n-i and 
exposure field extraction is performed respectively on 
digital medical images 3 — N-1 . 

[0018] Next, the exam information for each digital 
medical image is used to automatically determine the 
page layout Image 1 Exam Information 102, Image 2 
Exam Information 1o4. exam Information for Images 



3— IM- 1 and Image N Exam Information 106 are Input to 

the Hanging Protocol Algorithm 113. Refer to Figure 2 
ror a description of tho Hanging Protocol Algontnm 113. 
In this case, there ore three images Lo be composed with 
s exam Information Including modality, body part and pro- 
coduro. Tho example will use tho following values. Im- 
ago 1 Exam Information 201 contains the Modality field 
equal to CR, the Body Part, field equal lo Hand and the 
Procedure field equal to AP. image 2 Exam information 

10 202 contains the Modality field equal to CR, the Body 
Part field equal to Hand and the Procedure field equal 
lo Oblique, image 3 Exam information 203 contains tne 
Modality field equal to CR, the Body Part field equal to 
Hand and the Procedure field equal to Lateral. This in- 

" formation is tea Into the Match Template Z04 process. 

Match Template 204 uses the Hanging Protocol Tem- 
plate Table 205 to match the exam information provided 
to a defined template in the table. In this example, tho 
first template In the table matches the exam Information 

20 provided. Therefore. Match Template 204 provides the 
following information to Face Composition ZOO: the For- 
mat field lsequalto3-up Horizontal, the Image 1 position 
is Left, the Image 2 position is Right and the Image 3 
position is Center. This concept can be extended to In- 

25 elude more robust hanging protocols by Including wild- 
cards U ' M In the procedure fields. For example, the sec- 
ond lino in tne Hanging Protocol Template Table Z05 Is 
ror a CR, Hand image with AP and Lateral views. If two 
images are presented with AP and Lateral views, this 

S0 format will be applied. However, if two images are pre- 
sented with views which are not included in the table, 
for example, Lateral and Oblique, the format on the fol- 
lowing line, with wildcards " w- . will be utilized as no direct 
matcn without wildcards is provided. 

33 [0019] Referring bock to Figure 1 , the Hanging Proto- 
col Algorithm 113, provides layout Information to tho 
Page Composition 114 processing module. Using this 

layout information from the Hanging Protocol Algorithm 

113, the Page Composition 114 module takes the sub- 
<w images produced by the individual Exposure Field Ex- 
traction (11 0, 111 , 112) processing steps and creates the 
Composed Digital Medical Image 115. The Image US 
con be presented on an electronic display or printed out 
on hardcopy, such as film. 
45 [0020] An example of this processing is provided In 
Figure 3. in this example, two digital medical images are 

to be composed. Example Digital Medical Image 1-301 
and Example Digital Medical Image 2-303 arc provided. 
Along with these images, Example Image 1 Exam Infor- 
so mation 302 and Example Image 2 Exam Information 304 
Is provided. After performing the processing in the 

present invention. Example Composed Digital Medical 
image 305 is produced. 

[0021] The above description Is the core component 
sb 0 f prcocnt invention. Additional epcelallzatlona may 
be added to the processing disclosed above to provide 
greater functionality. Those addition* are described be- 
low. 
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[0022] In some oxamR, multiple exposures fields: arcs 
produced in a single image. This is particularly common 
wtih bone exams using computed radiography or analog 
film which has been digitized. The exposure field detec- 
tion algorithm of the preferred embodiment can segment 
multiple exposure fields and produce a sub-image for 
each exposure field. Exam Information must now be pro- 
vided for each exposure field. Multiple ways for provid- 
ing tnis information exist Including manual entry by the 
operator or use of wildcards, as described above for 
each exposure field. 

[0023] After oacn exposure Delta has been IdenUded 
and a sub-image created, image enhancement may be 
performed on each exposure field sub-Image. This 
processing can include applying a blackened surround 
mask arrjmd the exposure fie la lo reduce viewing flare. 
A method for performing this processing is disclosed in 
U.S. Patent application 09.01 5 r 656 inventor Wang ct si., 
filed January 29, 1098. Tonal processing may also be 
performed such as look-up tables or window center and 
window width adjustment as is common In medical im- 
age orocessing. Adaptive contrast enhancement may 
also be applied, such as ihe algorithm disclosed In U.S. 
Patent 5,970, 51 8, inventor Oliyidc ct al., issued Novcm- 
bor 2, 19QQ. Also unsharp mask edge enhancement 
may be performed such as that described in U.S. Patent 
5,270,530, inventor Godlewskl at al-. issued December 
id, 1 993. DeTautt enhancement parameters for all oftne 

above processing algorithms may be stored in the 

Hanging Protoool Template Table for each set of images 
in a template. 

[0024] Magnification information may also bo includ- 
ed in the Hanging Protocol Template Tab le> This can in- 
clude methods such as 1 :1 magnification, scale to Tit or 

true size. If 1:1 magnification or true size is specified, it 
is possible for the exposure field sub-image to be larger 
than tho page size allocated to that sub-image. In this 
case some portion of the Im^ge must bo dlppod or re- 
moved from the displayed area on the page. A warning 
message to tne user Indicating Uiis condition, including 
a method for changing the layout Is preferred for this 
case. After the initial page is composed, adjustments to 
tho layout may be desired. The user may manually se- 
lect an exposure field sub-image through a graphical us- 
er Interf^j^. Then r the user may move the position , mag- 
nification or image enhancement parameters of the se- 
lected exposure field from the Initial values. 
[0025] Some potential methods for selecting the dig* 
Ital medical Images to be composed should bo noted. 
Tho user may select multiple images manually through 
a graphical user interface. Also, in DICOM, multiple Im- 
ages may be grouped together as a study or series, se- 
lection of a study or series can be used to specify tne 
digital medical images to be composed on the page. 



Claims 

1 . A method tor automatically composing digital med- 
ical images comprising: 

B 

providing a plurality of digital medical images; 
providing imago axam information for each said 
digital medical image; 

performing exposure field detection processing 

f o on each said digital medical image to determine 

size and location of each exposure field In each 
said digital medical Image; 
performing exposure field extraction process- 
ing for each said digital medical image using 
saia size and said locaUon oT each said expo- 
sure field to produce an ajepOKuro field xub-im- 
age for each said exposure field; 
using said image exam Information to deter- 
mine the placement location of each said expo- 

20 sure field cub-image by applying pre-defined 

image placement rules; and 
creating a composed digital medical imago by 
combining each said exposure field sub-image 
using said placement location of each said ex- 

23 posure Held sub -image. 

2. Tne method or claim l wncrc said exposure field 
detection processing is as follows; 

30 providing a digital radiographic image having a 

plurality of radiation fields and coilimation re- 
gions defined bycollimalion blades at least par- 
tially bounding said radiation fields: 
detecting and classifying pixels or said digital 

35 radiographic image as coilimation boundary 

transition pixels uclng smart edge detection 
based on a classifier and a prior knowledge of 

thn coilimation process; 

line-level delineating or a plurality of candidate 
<™ coiiimailon blades from said coiumation bound- 

ary transition pixels modeled as step edges 
with polarity from said colllmatlon boundary 
transition pixels; 

determining a plurality of candidate partition 
45 blade pairs from a list of said candidate coiiima- 

ilon blades includes using a mumpie-pass 

method; determining at a region level the radi- 
ation field from the results of said determining 
step ; whorcin said estimating step includes the 
SO steps of: 

determining a plurality or candidate parti- 
tion Diaac pairs from said candiaate coiii- 
mation blades; 

ss sorting said oandidate partition blade pair© 

in to a list of such an order that cald radio- 
graphic Imago can bo continuously and re- 
cursively partitioned; 
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partitioning said radiographic image into a 
simple sub-image and a compound sub- 
imago using the most liKoly partition biado 
pair on the said list, and taking said pair off 
□aid Ibt thereafter; s 
repeating said partitioning process for said 
compound sub-Image using the remaining 
partition blade pairs on said list: and 
collecting candidate col I imatlon blades that 
belong to each valid said simple sub-lm- 10 
age; 

wherein said step of determining a plurality of 
candidate partition blade pairs from a list of said 
candidate coltlmatlon blades induces using a mul- « 
tiple-pass method or the following steps: 

tho first pass is a process of rule-based deci- 
sion to identify all the possible combinations of 
candidate colllmatlon blades that can construct 20 
a partition oiadc pair Inducing, in terms or 
rules, a blade pair should (i) have an intersec- 
tion angle less than a predefined value, (ii) have 
opposite polarities, %(iii) have the dominant 
parr of oitnor biaae relative to the otner blade 
on the side opposite to the polarity of the other 
blade, etc.: IT two pairs, e.g.. (A, B) and (A, C), 
snare tnc same blade A, and, B ana c are lin- 
early coherenL, these two pair* are merged Into 
one; so 
the second pass Is a process of fuzzy scoro- 
based evidence accumulation to rank tho like- 
lihood of the candidate partition blade pairs in- 
cluding, In terms of Tuzzy scores, a partition 
blade pair (i) should not be too close to the im- & 
age bond era, (ii) ohould have oomperablc 
lengths, (iii) should be present next to each oth- 
er, (lv) should bp nnariy parallol, (v) should not 

be too far apart relative to the dimensions of 
said radiographic Image, (vi) should have large *o 

spatial extent relative to the dimensions of said 
radiographic image, (vii) should be well com- 
posed, (viii) should have no significant direct 
exposure region or modulated region within the 
gap formed by the candidate partition blade pair *s 
in the cases or disconnected and minor over- 
lapping radiation fields, or should havB signifi- 
cant direct exposure region within the gap in the 
cases of major overlapping radiation fields, (be) 
should have the dominant part of each blade 50 
on the outer aide relative to the other blade ac- 
cording to the polarity or the other blade in the 
cases of disconnected and minor overlapping 
radiation fields, or should have the dominant 
part of each blade on the inner side relative to ss 
ths other blade according to the polarity of the 
other blade In the ease of major overlapping ra- 
diation fields; and 



the third pass is a process to select best parti- 
tion blade pairs such that (1 ) only the best pair. 

in terms ottho largest overall combined ligure- 
of-merit, is selected among those that share a 
common partition blade, (2) ontythe better pair, 
in terms of tho largest overall combined figure- 
of-morit, is selected if two pairs are too close to 
each other, (3) both pairs are rejected IT majority 
or either or the blades in either pair rails within 

the gap formed by extending the candidate 
blades of the other pair to the borders of eald 
radiographic Image or said compound image, 
whichever applies, (4) only the inner pair is re- 
tained if majority of both of the blades in either 
pair falls within the gap Tormed by extending the 

candidate bladcu; of tho othor pairtotho bonders; 

of said radiographic image or said compound 
image, whichever applies. 

3. The method of claim 1 where said pre-defined im- 
age placement rules Includes using the values of 
modality, body part and procedure from said image 
exam information and providing format and position 
for each said exposure field sub-Image to oroato 
said composed digital medical Image. 

4. The method of claim 3 where said pre-denned im- 
age placement rules Includes providing a default 
window center and window width parameter for 
each said exposure field sub-image. 

5. The method of claim 3 where said pre-defined Im- 
age placement rules includes providing a default 
magnification parameter lor each said exposure 
field sub-image. 

6. The method of claim S whore said default magnifi- 
cation parameter iy one-to-one magnification. 

7. The method of claim 5 where said default magnifi- 
cation parameter is scale-to-fit 

8. The method of claim 5 whoro said default magnifi- 
cation parameter is true-size. 

9. The method of claim 1 where one or mora or the 
said digital medical image contain multiple expo- 
sure fields. 

10. The method of claim 1 where one or more said «x- 
posure field sub-Images is enhanced by one or 
more image enhancement algorithms prior to cre- 
ating said composed digital medical image. 

11. The method of claim 1 0 where eald Image enhance- 
ment processing Includes applying a blackened 
surround mask to thcscollimated region of each said 
exposure field sub-image. 



o 



25/11 2003 TUE 12:03 FAX +46 13 355679 STROM & GULLIKSSON IP AB -»-> US Sff IDLER, BER 0008/023 



11 EP 1 207 553 A2 12 

12. Thcmothodof claim 10 whero said imago enhance- 
ment algorithms include the application ot one or 
more look-up tabios. 

13. The method of claim 12 where said look-up tables * 
Is a window center and window width operation. 

1 4. Th© method of claim 1 0 where said image enhance- 
ment algorithms Include low ireduency attenuation 
spatial processing. 

15. The meuioo or claim 14 where said low frequency 
aLlenualion spatial processing comprises the steps 
of: 

providing a digital image; 

decomposing the image into a mufti resolution 
representation having tow frequency images 
and high frequency images; 
performing dynamic range expansion and/or 
compression on me low frequency imaoes; 
modifying the high frequency Images with a 
method Incorporating noise estimation, ana- 
tomical regions of importance, and edge esti- 
mation which are carried ouL in parallel, such 
modification being a combination of attenuation 
cind amplification: 

combining the processed resolution images to 
form a resulting image; 

shifting the pixel values of the resulting image 
to map said valuos into a desired range; and 
applying a toncscale to the shifted image for 
display* 

16. The method of claim 8 where said image enhance- -35 
mcnt olgorilhmo include edge enhancement spatial 
processing. 

17. The method of claim i where each said exposure 
Held suD-imaoe may be manually repositioned in *o 

the said composed digital medical image. 

18. The method of claim 1 where the magnification of 
each said exposure field sub-Imago may bo adjust- 
ed in the said composed digital medical image. *s 

19. A computer storage product for storing a digital pro- 
gram for carrying out the method of claim 1 in a dig- 
ital computer. 
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